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Trai ni ng Obj ective

After watching this video and reviewing the printed material, the
student/trainee will gain a know edge and understandi ng of the various types
of stanping presses used, as well as their ancillary systens.

The nechani cal aspect of stanmping is expl ai ned
The two basic press types are defined

Aspects of press drive systens are detail ed
Factors in press selection are | earned

« Press control and feed systens are addressed

Metal Form ng Operations

Stanpi ng presses utilize the force of a noving ramto transnit force, or an
amount of tonnage, to specific tooling in order to achieve a product’s fina
shape, often with little or no scrap and, whenever possible, wth m ninal
operator intervention

A wide variety of parts are forned in a sinilarly wide variety of press sizes
and types. The noving forces of the press are generated by either mechanica
or hydraul i c nmechani sns.

Si npl e, single dinension stanpings can be acconplished with small bench top
presses generating as little as five tons. Larger, nore geonetric shapes are
formed with very large presses rated in thousands of tons. Press speed may
al so vary from 10 to 18 strokes per mnute to as fast as 1800 strokes per

m nut e.

Bot h the hydraulic and the mechanical press are classified by the type of
frame upon which the nmoving el ements of the press are nmounted. The two nopst
conmmon frame types are the gap-frane, or “C' franme, and the straight side
press. Each have their own advantages and di sadvant ages.

The “C’ type press allows easy access to three sides of the die area. They
require less floor space and in ranges from35 to 60 tons they may cost half
as much as a simlar sized straight side press. However, the “C' press, by
its design, is prone to angular misalignnment as the open frane deflects as
force is brought to bear on the die or tooling. Al though such msalignnment is
not always a problem it is overcone by using heavier and thus nore expensive
presses.

A popul ar variation of the gap frame press is the open back inclinable or
“OBl” press. By pivoting the frame, usually backwards, on its base, finished
part or scrap discharge is nore easily facilitated. However, it's the open
back stationary (OBS) which is the nore popular of the two. OBS presses use
timed blasts of air, mechanical devices, or conveyor systemto discharge
parts or scrap

Straight side presses are so nanmed because of the vertical colums or
uprights on either side of the nachine. This design elininates the probl em of
angul ar deflection. Also, die |ife and part accuracy are enhanced. The four
principl e conponents of the straight side press are:

e The crown which supports the notor, flywheel, and other driving nmechani sns.

Fundanent al Manufacturing Processes Video Series Study Guide -1-



Sheet Metal Stanping Presses @ M suring
Engineers
® www.sme.org
e The colums which support the crown and are fitted with adjustable guides
gi bs) which insure parallelism squareness, and proper novenent of press
conponents.
e The bed or foundation of the press.
e The bol ster which nounts on the press bed and acconmopbdates the die while
strengt heni ng the bed.

Mechani cal presses have an electric nmotor that turns a flywheel. The flywhee
revol ves around a crankshaft until engaged by a clutch device. Then, through
a series of drive train conponents, the energy of the rotating flywheel is
transmtted to the vertical novenent of the slide or ram

There are three basic drive train variations. In the direct drive
arrangenent, the drive notor, through a belt arrangenent, rotates the
flywheel. This nethod provides the hi ghest speeds, are nore easily nmintained
while | osing | ess nechanical energy. However, to gain their nmaxinmmforce,

whi ch only occurs near the bottom of the ram stroke, the press nust always be
operated at its maxi num speed. There is al so some angul ar m salignment as
torque is applied to only one end of the crankshaft. In other drive
arrangenents using single and doubl e gear reductions along with eccentric
gear drives, the misalignnent problens are elininated and nore power for the
form ng and the deep drawi ng of larger parts is possible. Qher inportant
conmponents of the mechanical press are the clutch and braking systens. While
the clutch allows the energy of the revolving flywheel to be transmitted to
the crankshaft, the braking systemholds the ramin position when the clutch
i s di sengaged.

The maj or consideration in the selection of a nechanical press is the force
capacity or force that can be exerted at a specified distance above the
bottom of the stroke. This is expressed in tons or netrically in kil o-

newt ons. Force capacity is deternmined by flywheel energy (speed) and torque
capacity which is the press’ ability to transmit energy through the drive
train and raminto the die. Geared presses do not increase force capacity.
The gear ratio that is present is primarily a nmeans to obtain the nost
efficient flywheel speed, and thereby enhancing torque capacity.

The definition of a “high speed nechani cal press” is generally accepted as
bei ng one capabl e of 300 strokes per minute and higher. The press speed for
smal | high volune parts can be as fast as 1400 strokes per mnute.

Wil e the nechanical press renains the nbst comopn, the hydraulic press is
gai ning popul arity, having sonme distinct advantage. The full force of the
press can be delivered at any point of the stroke. Deep draw ng and fornmn ng
require strong forces high in the stroke. Al so, the stroke of the hydraulic
press can be adjusted to facilitate part clearance between cycles. The
ability to pre-set the working hydraulic pressure allows the use of many
different tool and die heights and the form ng of varying work thickness’.

Press Sel ecti on

There is no single universal press that can provide productive and cost
efficient operation. Conprom ses nust be made in order to use the press for
nore than just one type of stanmping. Such conprom ses include consideration
of the following prinmary factors:

e Press size
e Force avail abl e
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 Energy
* Speed

O her considerations can include:

e Size and geonetry of the work

* Number of operations to be perfornmed
e Quantities and production rates
 Accuracy

e Finish requirenents

e Equi pnent costs

Such costs would al so include the control systems for the press. As stamping
beconmes nore automated, the use of CNC systens and various el ectro-nechani cal
and solid state control devices beconme necessary. Additionally, devices and
systens to feed material to the press nust also be factored in. There are
nmechani cal bl ank handling systens where manual handling is not practical due
to speed and size. H gh volume feeding is done with coil stock which al so
requires an investnent in coil feeding equipnent.
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Revi ew Questi ons

1. The principle noving conponent of a press is the:
a. crankshaft
b. flywheel
c. ramor slide
d. drive notor

2. Press speeds can range from
a. 10-1800 spm
b. 100-2000 spm
c. 5-50 spm
d. 50-100 spm
3. A “C frame press is also known as:
a. a gap frane press
b. an incline press
c. a high speed press
d. a slide press
4. A di sadvantage of a “C’ frame press is:
a. slow speed
b. expensive die sets required
c. scrap renoval
d. angul ar m salignment
5. An inclined “C’ frame press offers inproved:
a. die handling
b. depth of stroke
c. die lubrication
d. part and scrap renoval
6. A straight side press can nore positively affect:
a. production speed
b. part accuracy
c. operation fatigue
d. scrap discharge
7. The main advantage of a direct drive systemin a nechanical press is:
a. power
b. safety
c. speed
d. cost
8. The principle advantage of a hydraulic press is:
a. speed
b. safety
c. lower costs
d. full force available through the strokes
9. A “high” speed press is considered to be capable of a m ni mum of:
a. 1000 spm
b. 2000 spm
c. 500 spm
d. 300 spm
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H gh vol une press feeding is acconplished with:
a. magnetic feeders

b. conveyor systens

c. coil systens

d. palletizing
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